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(54) SPECIFIED IMAGE DETECTING METHOD 

(57)Abstract: 

PURPOSE: To accurately and easily detect an arbitrary 
number of specified images' contained in a color image. 
CONSTITUTION: A histogram 103 for the chromaticity 
of R is prepared by calculating the R chromaticity from 
the feature amount of an input image such as RGB data, 
for example, and matching is performed with the 
respective constant-fold values (0-fold, l-fold, 2-fold, 
3-fold and 4-fold values) of the R chromaticity 
histogram in a dictionary 104. The multiple of the R 
chromaticity, of which degree of difference is minimum, 
(=the number of specified images) and that degree of 
difference are outputted. When the multiple to be 
outputted is '0', no specified image is contained in the 
input image. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] characteristic quantity which is the method of detecting a specific image from input 
image data, and was calculated from input image data, and characteristic quantity beforehand 
prepared as a dictionary to a specific image — constant twice — characteristic quantity carried 
out — respectively — ** — a specific image detection method characterized by matching. 
[Claim 2] each constant twice of characteristic quantity as a dictionary — a specific image 
detection method according to claim 1 which considers making a multiple of characteristic 
quantity which matched best in characteristic quantity carried out into the number of a specific 
image as specification. 

[Claim 3] For a dimension of 0, a value of characteristic quantity as a dictionary is the specific 
image detection method according to claim 1 or 2 that it is characterized by excepting from an 
object of matching with characteristic quantity of input image data. 

[Claim 4] A specific image detection method according to claim 1, 2, or 3 characterized by using 
for calculation of similarity for every dimension in the case of matching between characteristic 
quantity a member cypripedium function which makes a member cypripedium value zero or more 
when characteristic quantity of input image data is larger than characteristic quantity as a 
dictionary. 

[Claim 5] A specific image detection method given in claim 1 characterized by using a 
chromaticity histogram as characteristic quantity thru/or any 1 term of 4. 
[Claim 6] A specific image detection method given in claim 1 characterized by using a 
chromaticity histogram in which height of lightness of a pixel was made to reflect as 
characteristic quantity thru/or any 1 term of 4. 

[Claim 7] A specific image detection method characterized by performing matching with a 
chromaticity histogram for which is the method of detecting a specific image from input image 
data, and it asked from input image data, and a chromaticity histogram beforehand prepared as a 
dictionary to a specific image. 

[Claim 8] A specific image detection method according to claim 7 characterized by using a 
chromaticity histogram reflecting height of lightness of a pixel. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the technology of detecting the specific image in 

the color picture inputted by the color scanner etc. 

[0002] 

[Description of the Prior Art] The method (JP,4-180348,A) of seeing the pixel of the color 
specified beforehand whether appear as a method of detecting a specific color picture, and the 
method (JP,4-207465,A) of finding the what pixel color specified beforehand appeared as a whole 
are learned. 
[0003] 

[Problem(s) to be Solved by the Invention] By the method of bending as a problem in the case of 
the image discernment about color distribution in the breadth of the color space which the 
dictionary of the characteristic quantity of the specific image which it is going to detect shows 
like the method of above-mentioned JP,4-180348,A, about the image with the same breadth in 
the inside of a color space, even if distribution of the color in the interior differs, it is not 
discriminable. That is, if the breadth of a color space is the same, there is a possibility of also 
incorrect-detecting the image with which distribution of the color in the inside of breadth differs 
as a specific image. 

[0004] It is impossible to identify the difference in a tint on the other hand by the method of 
seeing whenever [ breadth's (for example, Figs.'s 4 and 5 of this number official report) on overall 
color space coincidence ] like the method of above-mentioned JP,4-207465,A. Moreover, when a 
specific image is number[ of arbitration ]-intermingled in the image used as a processing object 
(in for example, the case of an image which read the manuscript of a specific image to 
coincidence with arbitration number of sheets, a color scanner, etc.), it cannot respond. 
[0005] Therefore, one purpose of this invention is to offer the method for detecting a specific 
color picture in a higher precision. 

[0006] Another purpose of this invention is to offer the method for detecting the specific image 
of the number of arbitration which exists in an input image to high degree of accuracy. 
[0007] Other purposes of this invention are to offer the method for detecting the specific image 
which exists in an input image including the number. 

[0008] Another purpose of this invention is to offer the method of detecting the specific image in 
the color picture inputted from image readers, such as a color scanner, to high degree of 
accuracy. 
[0009] 

[Means for Solving the Problem] constant twice of characteristic quantity which was calculated 
from input image data according to this invention, and characteristic quantity beforehand 
prepared as a dictionary to a specific image — characteristic quantity carried out — 
respectively — ** — it matches. Moreover, let a multiple of characteristic quantity which 
matched best be the number of a specific image. 

[0010] A chromaticity histogram with which a chromaticity histogram reflected height of 
lightness of a pixel preferably as characteristic quantity is used. 
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[001 1] A value of characteristic quantity as a dictionary performs matching processing between 
characteristic quantity by excepting a dimension of 0. Moreover, when characteristic quantity of 
input image data is larger than characteristic quantity as a dictionary, a member cypripedium 
function which makes a member cypripedium value zero or more is used for calculation of 
similarity for every dimension in the case of matching between characteristic quantity. 
[0012] 

[Function] the constant twice of the characteristic quantity prepared as a dictionary — only by 
preparing the dictionary supposing the case where only one specific image is contained in the 
input image by performing matching with each characteristic quantity carried out and the 
characteristic quantity calculated from input image data Like the image data which read the 
manuscript of a specific image to two or more sheets and coincidence with the color scanner 
etc., the specific image in the input image data in which the specific image of the number of 
arbitration is contained is detectable, moreover, constant twice — the number of the specific 
images contained in the input image can be easily judged as a multiple of the characteristic 
quantity (similarity is max and dissimilarity is min) which matched best in the characteristic 
quantity carried out. 

[0013] Since the image with which color distribution (tint) differs is discriminable even if the 
breadth in the inside of a color space has lapped by using the histogram of a chromaticity as 
characteristic quantity, compared with the method of seeing only the existence of an appearance 
of a specific color, a specific image which has fine texture is detectable with a sufficient 
precision. Moreover, when reading and inputting an image with a color scanner etc., there are 
profits in which the way of the histogram of a chromaticity cannot receive effect of quantity of 
light change of the light source for image reading easily compared with the histogram of a color 
(R, G, B). 

[0014] When a chromaticity histogram is used as characteristic quantity, the effect of the noise 
in input image data can be reduced by computing the similarity for every dimension between 
characteristic quantity using the member cypripedium function like the above. 
[0015] In the high field of the lightness of an image, there is a property in which sensitivity 
dispersion of the common CCD series as an image reading element is large, and a hue tends to 
be influenced by the tint of the background at the time of read. According to this invention, since 
the above-mentioned sensitivity dispersion and the effect of a background can be reduced by 
using the chromaticity histogram in which the lightness of a pixel was made to reflect paying 
attention to the low pixel of lightness, the detection precision of the specific image in the image 
which read and inputted the manuscript with the image scanner can be raised. 
[0016] 
[Example] 

In <example 1> this example, the chromaticity histogram of R which is 1 -dimensional 
characteristic quantity is used for image discernment. The system configuration concerning this 
example is shown in drawi ng 1 . 

[0017] In drawing 1 , a color picture is inputted by the color picture input unit (color scanner) 
100 as RGB data. The example of an input image is typically shown in drawing 2 . In this input 
image, it is the portion of the specific image which wants to detect A1 and A2. 
[0018] It sets to draw in g 1 and is degree type r=255xR/(R+G+B) from the RGB data of an input 
image at R chromaticity calculation section 101, for example. 

The chromaticity r of R of each pixel is computed as be alike, and computed R chromaticity data 
is inputted into the matching section 102 one by one. 

[0019] In the matching section 102, the inputted histogram (characteristic quantity of 1- 
dimensional one) 103 of R chromaticity is created. After ending calculation processing of all R 
chromaticities of an input image in R chromaticity calculation section 101 and completing 
creation processing of the chromaticity histogram 103 of R in the matching section 102, the 
matching section 102 starts matching processing next. Here, suppose that R chromaticity 
histogram as shown in (a) of drawing 3 was obtained. 

[0020] the value of each dimension of the characteristic quantity in the dictionary 104 of a 
specific image to detect first in matching processing (R chromaticity histogram) — constant 
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twice (here 0 time, 1 time, twice, 3 times, 4 times) — the characteristic quantity carried out is 
created. Here, supposing the characteristic quantity in a dictionary 104 seems to be shown in (c) 
of drawin g 3 , characteristic quantity as shown in (b) of d rawi ng 3 thru/or (f) will be created. 
[0021] and constant twice (0 time, 1 time, twice, 3 times, 4 times) — about each of the 
characteristic quantity carried out, difference with R chromaticity histogram 103 of an input 
image is calculated, and let it be dissimilarity with the characteristic quantity of each multiple. In 
the example shown in drawing 3 , dissimilarity becomes as it is shown in <a table 1>. 
[0022] 
[A table 1] 
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[0023] Dissimilarity with R chromaticity histogram of an input image outputs the multiple 
corresponding to the smallest characteristic quantity, and its dissimilarity to the last as output 
data 105 among each characteristic quantity from 0 time to 4 times. In the example of dra win g 
3 , as shown in <a table 1>, a multiple is [ the dissimilarity 20 with the characteristic quantity of 
2 ] min. This means that a specific image to detect recognizes two-piece (A1, A2 of d raw ing 2 ) 
existence into an input image. 

[0024] In addition, when dissimilarity with the characteristic quantity doubled zero is min, a 
specific image to detect becomes here where it did not exist in an input image. 
[0025] Since the system configuration of <example 2> this example may be the same as that of 
said example 1, it explains using drawing 1 . While inputting an image with the color picture input 
unit 1 00, asking for R chromaticity of each pixel of an input image in R chromaticity calculation 
section 101 like said example 1 and creating the histogram (characteristic quantity) 103 of R 
chromaticity in the matching section 102, the characteristic quantity which doubled each 
dimension value of the characteristic quantity in a dictionary 104 four 3 times twice 1 time 0 
time is calculated. 

[0026] The point which is different from said example 1 is calculating similarity (dissimilarity) 

twice [ constant ] (0 time thru/or 4 times) the characteristic quantity [ the characteristic 

quantity of an input image, and ] of dictionary characteristic quantity for every dimension using a 

member cypripedium function as shown in drawin g 4 , and computing the average of the similarity 

of all dimensions as final similarity in matching processing in the matching section 102. 

[0027] When it is as the constant twice characteristic quantity of the characteristic quantity of 

an input image and the characteristic quantity in a dictionary showing (a) of drawing 3 thru/or (f), 

the similarity for every dimension and its average are as being shown in <a table 2>. 

[0028] 

[A table 2] 
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[0029] The similarity of each dimension of the characteristic quantity which doubled the 
characteristic quantity in a dictionary one, and the characteristic quantity of an input image is 
explained a little. In the 1st dimension, since the value by the side of 5 and an input image is 10, 
the values by the side of a dictionary are similarity =1- (10-5) / 10= 0.5. In the 2nd dimension, 
since the value by the side of 10 and an input image is 20, the values by the side of a dictionary 
are similarity =1- (20-10) / 10= 0. In the 3rd dimension, since the value by the side of 20 and an 
input image is 50, the value by the side of a dictionary is similarity =1- (50-20)/10, but since the 
member cypripedium function is set that a member cypripedium value does not take negative 
when the value of an input side is larger than the value by the side of a dictionary, it is set to 
similarity =0. In the 4th dimension, it is similarity =1- (10-0) / 10= 0. 

[0030] The case of matching with the characteristic quantity which doubled the characteristic 
quantity in a dictionary four, and the characteristic quantity of an input image is explained. In the 
1st dimension, since the value by the side of 20 and an input image is 10, the value by the side 
of a dictionary is set to similarity =1- (20-10) / 10= 0. It is set to similarity =1 -(40-20)/ 1 0=-1 .0 
in the 2nd dimension. It is set to 3rd~dimensional similarity =1 -(80-50)/ 10=-2.0. 4th-dimensional 
similarity = it is set to 1- (0-10) / 10= 0. 

[0031] The average similarity computed as mentioned above outputs the maximum multiple and 
its average similarity of dictionary characteristic quantity as a matching result. In the example 
shown in drawing 3 , a multiple 2 (it means that two specific images to detect existed in the 
input image) and similarity 0.5 are outputted so that clearly from <a table 2>. 
[0032] In addition, characteristic quantity of an input image like the member cypripedium function 
shown in drawin g 4 Using the member cypripedium function with which a member cypripedium 
value (similarity of each dimension) does not become negative, when larger than the 
characteristic quantity which multiplied each multiple of the characteristic quantity in a 
dictionary When a specific image to detect exists all over plurality and the same color space, the 
profits that the fall of whenever [ by the number of pixels of the portion intermingled all over a 
color space being confused / coincidence ] can be suppressed are brought about. (Since it is 
clear that an image to detect does not exist in addition when the characteristic quantity of an 
input image runs short from the characteristic quantity of a dictionary, a member cypripedium 
value may take a negative value) 

The system configuration concerning <example 3> this example is the same as that of said 
examples 1 and 2, and is good. An image input to creation twice [ constant ] the characteristic 
quantity of the characteristic quantity in the dictionary in processing to creation of R 
chromaticity histogram and matching processing is the same as that of said example 2. 
[0033] In matching processing, although ****** which computes similarity twice [ constant ] the 
characteristic quantity [ the characteristic quantity of an input image and ] of a dictionary using 
the member cypripedium function shown in drawi ng 4 is the same as that of said example 2, a 
different point from an example 2 is ignoring in the case of the similarity calculation about the 
dimension of 0 of the value of the characteristic quantity in a dictionary. For example, matching 
processing is not performed about the 4th dimension of the characteristic quantity shown in 
drawin g 3 (b) thru/or (f). Therefore, the similarity shown in <a table 3> is obtained about the 
characteristic quantity of the input image shown in (a) of d r awin g 3 , and characteristic quantity 
twice [ constant ] the characteristic quantity of in the dictionary shown in (b) thru/or (f). This 
disregarded dimension (this example the 4th dimension) of ignoring, also in case the average of 
similarity is calculated is natural. 
[0034] 
[A table 3] 
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[0035] In this example, the multiple 2 (detection pixel number) maximum in the similarity average 
of all dimensions and similarity 0.667 are outputted as output data 105. 

[0036] The system configuration concerning <example 4> this example is shown in drawin g 5 . In 
drawing 5 , a color picture is inputted into the effective image extract section 501 as RGB data 
with the color picture input unit (color scanner) 500. 

[0037] In the effective pixel extract section 501, the lightness L of each pixel is computed from 
the inputted RGB data according to the following formula. 

Lightness L judges a pixel smaller than a certain predetermined threshold Lth to be an effective 
pixel, and L= (R+G+B)/3 and the effective pixel extract section 501 input the RGB data of the 
pixel concerned into R chromaticity calculation section 502 and G chromaticity calculation 
section 503. However, about the pixel beyond a threshold Lth, lightness does not input the RGB 
data of the pixel concerned into R and G color calculation section 502, but outputs 0 to the 
chromaticity buffer 504 as a value of the chromaticity of R, and the chromaticity of G. 
[0038] From the RGB data of an effective pixel inputted by the effective pixel extract section 
501, R chromaticity calculation section 502 computes the chromaticity r of R by the degree type, 
and outputs it to the chromaticity buffer 504. 
r=255R/(R+G+B) . 

[0039] From the RGB data of an effective pixel inputted from the effective pixel extract section 
501, G chromaticity calculation section 503 computes the chromaticity g of G by the degree 
type, and outputs it to the chromaticity buffer 504. 
g=255G/(R+G+B) 

Therefore, R and G chromaticity data to each pixel of an input image are obtained in the 
chromaticity buffer 504. However, all of R of pixels other than an effective pixel and G 
chromaticity are 0. 

[0040] The number calculation section 505 of circumference effective pixels creates the 
chromaticity histogram 506 classified by effective pixel by referring to the chromaticity data in 
the chromaticity buffer 504. This chromaticity histogram 506 classified by effective pixel is set 
[ whenever / effective pixel colored ] to histogram 506a from two of histogram 506b whenever 
[ effective pixel colorlessness ]. Each histogram is a two-dimensional histogram as shown in 
drawing 6 . 

[0041] The number calculation section 505 of circumference effective pixels detects the pixel (it 
is called an attention pixel) at least whose one side of the chromaticity of R and the chromaticity 
of G is not 0 from the chromaticity data in the chromaticity buffer 504. It counts how many the 
pixel at least whose one side of the chromaticity of R and the chromaticity of G is not 0 exists 
on the circumference of the circle centering on the attention pixel, and only the number 
increments the value of r corresponding to the chromaticity of R of the attention pixel on 
histogram 506a, and G, and g coordinate whenever [ effective pixel colored ]. Moreover, it counts 
how many both the chromaticity of R and the chromaticity of G have the pixel of 0 among the 
pixels on the circumference of the circle centering on an attention pixel, and only the number 
increments the value of r corresponding to the chromaticity of R of the attention pixel on 
histogram 506b, and G, and g coordinate whenever [ effective pixel colorlessness ]. 
[0042] Drawing 6 explains the example of such histogram creation, (a) of drawing 6 shows the 
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example of the contents of the chromaticity buffer 504 typically. A black (line) portion 
corresponds to an effective pixel, and a white portion corresponds to the pixel of r= 0 other than 
an effective pixel, and g= 0. X is an attention pixel and is set to r= 95 and g= 88 here. 84 pixels 
exist on the circumference Y of the circle centering on the attention pixel X, 15 pixels in these 
84 pixels are a pixel whose g is not r orO, and both 69 pixels presuppose that r and g are the 
pixels of 0. In this case, as shown in (b) of drawing 6 ,15 is added to the value of r= 95 on 
histogram 506a, and the coordinate of g= 88 whenever [ effective pixel colored ], and as shown 
in (c) of drawing 6 , 69 is added to the value of r= 95 of histogram 506b, and the coordinate of g= 
88 whenever [ effective pixel colorlessness ]. 

[0043] The characteristic quantity (chromaticity histogram classified by effective pixel) similarly 
created by the method to the specific image to detect is stored in the detection image 
dictionary 508 as characteristic quantity. In the matching section 507, matching between 
characteristic quantity twice [ constant ] (0 time, 1 time, twice, 3 times, 4 times) the 
characteristic quantity of in a dictionary 508 and the characteristic quantity (chromaticity 
histogram 506 classified by effective pixel) of an input image is performed. In this matching 
processing, dissimilarity or similarity is computed for every (the difference between two- 
dimensional characteristic quantity and the characteristic quantity of 1 -dimensional one has 
characteristic quantity in this example and said examples 1, 2, and 3), and corresponding value 
by the same method as said examples 1, 2, or 3, and the multiple, its average dissimilarity, or 
average similarity of the characteristic quantity from which that average became min or min 
(similarity) (when it is dissimilarity) is outputted as output data 509. 

[0044] According to the characteristic quantity extract method like **** in this example, the 
characteristic quantity of a color and the characteristic quantity of a texture can be extracted 
with a small number of dimension. And since it is the chromaticity histogram of the low pixel of 
lightness fundamentally, the effect of sensitivity dispersion of the CCD series at the time of 
image reading or a background is suppressed. Therefore, the specific image in the image inputted 
by the image scanner etc. can be detected with a very sufficient precision. 
[0045] 

[Effect of the Invention] According to this invention, a specific color picture is detected with a 
sufficient precision, and the thing hook of it can be carried out so that clearly from the above 
explanation. Even if the number of the specific images contained in an input image is arbitrary, to 
that a specific image exists and a pan, the number is easily detectable. The specific image in the 
color picture inputted from image readers, such as a color scanner, is detectable with a 
sufficient precision. The effect of ** can be attained. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of the system configuration concerning 
examples 1 , 2, and 3. 

[Drawing 2] It is drawing showing the example of the input image for examples 1 and 2 and 
explanation of three. 

[ Drawin g 3] (a) or (f) the example of the characteristic quantity of the input image for examples 
1 and 2 and explanation of three, and the characteristic quantity in a dictionary — constant 
twice — it is drawing showing the example of the characteristic quantity carried out. 
[Drawing 4] It is drawing showing the example of the member cypripedium function for the 
similarity calculation in examples 2 and 3. 

[Drawing 5] It is the block diagram showing the example of the system configuration concerning 
an example 4. 

[Drawing 6] (a) Or (c) It is drawing for explanation of a characteristic quantity extract of the 
input image in an example 4. 
[Description of Notations] 

100 Color Picture Input Unit 

101 R Chromaticity Calculation Section 

102 Matching Section 

103 R Chromaticity Histogram 

104 Detection Image Dictionary 

105 Output Data 

500 Color Picture Input Unit 

501 Effective Pixel Extract Section 

502 R Chromaticity Calculation Section 

503 G Chromaticity Calculation Section 

504 Chromaticity Buffer 

505 The Number Calculation Section of Circumference Effective Pixels 

506 Chromaticity Histogram Classified by Effective Pixel 
506a It is a histogram whenever [ effective pixel colored ]. 
506b It is a histogram whenever [ effective pixel colorlessness ]. 

507 Matching Section 

508 Detection Image Dictionary 

509 Output Data 



[Translation done.] 
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LTfflffi*tt8Lfc^$***>^& (!|$B8¥4-2 0 
7 46 5^) MbiltL^. 
[0 0 0 3] 

L* 5 triBffl] ±IE«H¥4-i 8 0 

3 4 8-^0^;4<7)J:5l^, tttt L * 5 £f 6*#S!i«0> 



ffir B i(7)/E)!)«yA<Hi:-ea&*ttf. j£#y 

[0 0 0 4] ±IEt*BH¥4-2 0 7 4 6 5#<B* 

die, ±<*»3SfeffiBB±"ea)l£^y 

4>a<DS4H&^*5ia) <D-a*s^4*a-ei*. ft 

[0 0 0 5] J:^T. **WO-Ofl!)@ttli, «S<Z>* 

[0 0 06] *3feW0>t* o— o<7>@ A*)iiH&*lc 
[0007] ^BJ^tecog AifcilHft+l-ffS"** 
[0 0 0 8] *9£W<Dt> O— -OOB&Ht, 

(d iu ^ km a i z a u -r & ^ * ««f 3 - 1 1= * * c 

[0 O 0 9] 

[!£H£«/*-r£fc#><7D^!S:] **5B(zJ:ixtf, A*)® 

[0 0 10] LtfeStX h^AA*. »*L 

<li, M*©^SOKfi*JSttLfcfeJtt^ h^A 

[ooii] ^«fifB<Dv^>?«a31li* S$*£LT 
CD^£^fil*<0(D;*7c£f^^LTfT^ : 5o »« 

<h LttDSftlJ: y t A* 
[0 0 1 2] 

m&t. AAmfcT-^cty^tofeWMico^^^^ 

r% ±i : 7-A+-v^-^r^$^iJ«c7)JlSg£2»ja±. ^ 

w^ufc (HftiftsWft*. *fci4«aa*<«/jo 
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[0 0 1 3] ftfifcS<h LTfeJtCOt^ h^ASfflOS 

* (fe*iO <ojift*ii«*i««8-c#4a>-c. ftScofe 

■v te « <fc 5 «4*£BHft £ < tb t Z> z t tfv * 

ftJrotXh^AWS?^ ft (R, G, 
B) (DfcX h^Alztt^T. E«Rflfcffl*3B0>*fi* 

[0 0 1 4] imSit LTMtX h^AJffil^ 

[0 0 1 5] H#<DBJ3£(DK^««-eii. IHftHH***- 
**l^U514M*<fcy* *fc* USX y R<D 

iMcj=yfe«M&»*;Mm*. **Ki=j=*ui* wj* 
m&mm s±i* « c <t *<-c * *. 

[0 0 1 6 ] 

[HS£#J] 

<St««i >*S»«"CI*. iS«»SiJOfc«>l=i *5c« 

[0 0 1 7] Hi iCfclxT, BHfcATJKM 
— X^-V^h) 1 0 OCT <£-oT. ±1 7-lWRGBf- 

■T. CCDA^HHSlCfc^T, A1, A 2 tfttUi Lfcl^ft 
SCDiHft 

[0 0 1 8] Hll Clfcl^T. RfeJtSttfflll 0 1 "CI*. 
A 2) ID fife CD RGB =r — £ A x b. ftlAI<3*3* 
r=2 5 5 xR/ (R + G+B) 

iCcfcoT&iliiStCORCDfeJg r L. JJttLfcRfeft 

[0 0 1 9] ^^^>yffli 1 0 2 dfcl^T. A2)£*lfc 
RfeJgCDt* h^A (1 *7c£>ft©E) 

-r<5 0 Rfejgfftiban o i TA^m«co±TCDRfejecD 

3<0(a) i:^t«fc7*RfeJlt^ h^7AW#bilfc 

[0 0 2 0] 7^f>y«l7?ll £t\ «ttJLfcl^# 
5£Hf£CDS**1 0 4tt»0>««fi (RfeJStX h^A) 
a>#3fe5EO>ffi*S*ft (CZT'teOft. 1ft, 2ft. 3 



ft. 4 ft) Lfc»«fi*fW»-4. ZZT+tes »»1 0 
4 4 3 CD#8S[S^[113CD (c) IC^-f cfc^fctcDT'fcofc 
ID3C7) (b) TbS (f) lc^-TJ:5«»«fl: 

[0O2l]fLt, £&ft (Oft, 1ft, 2ft, 3 
ft, 4ft) LtcftfflfiCD^ft^KlC^T. A^tl«CD 
RftfitX h^7Al 0 3 t(08»SttJtL 

ftsfecoftaatcofflss^-r^o ^sic^-r^j-ei*. *b 
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[0 0 2 3]ltlC 0ftj&*&4ft£-e<©#»$«B<7>9 

£ 1 0 5 t LTai^-r^e l]3(D#>J-ei*. <81>*^6 
4 «fc 5 lcft»*< 2 Oft® a £ CDffi5£^ 2 0 *<«/J*T 
fc£> 0 C*Ll*. ttfflLfcL^S<Dffli«3&«A*ii«*l=2 
fl (B20A1, A2) S«t4Ctf*!»t*o 
[002 4] OftLfc««ftfc^te»S*«*'ND 

[0 0 2 5] <H^J2>^H^j(DvX5 1 Afllii£l4BU 
EStlfiffill iB«T<fcL^tf. Hi £m*TttW-r£. 

mzmmmi trnmi^. -h^~ hh&a^ssi oo-ei 

RfeJg£*tf>. 0 2T?RfeJS0)tX 

77 a (ft^g) i oa^ftja-rstttiiz. »»i 04 

*<0fttti©#»7cffi£Oft. 1ft. 2ft. 3ft. 4ft 
LfcWflMftttm-T*. 

[0 0 2 6] fufS^SfctfJi ttt&?&&{*. WTXf 

sui o 2-e<DT»y^>y«aa(c33L^-c. A^u«cofta 

St^SftSEfiCOSaft (Oft7bS4ft) (Dft®g<t(7> 

mas (fiss) *s H4i=«-r*3<p^ >^v^^ia 

[0 0 2 7] A^lJ«COftfiS[S<t, »*+0)ftiaSCDS 

saftfta£A<iS3co (a) 7b m (f) fw^-rtasy-c* 

[0 0 2 8] 
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[0 0 2 9] i»*attttS&1 fSLfc»«*±A*H 

SRi#7c-eii. 5. A2>IHftffia>ffij!i*i o 

T?ft-Sa)Tf. HflUJS=1 - (1 0-5) /I 0 = 0. 5 
■C*-S. *2a7cTtt»««<Dffl35<1 0. A*iSflMUJ<0 
ffi#2 Ot'ft^t, SHffiJK= 1 - (2 O - 1 0) / I 
0 = 0Trfe3o m3^7cT*l*. B»ffl!lO«A«2 O. A* 

®«flja)fitA<5 otffc-so-e. jneis=i- (5 0-2 

O) XI 0"C A*flKDffl*«B*fliJ©ffi*y*S 

i/^^H»*<S»&*iT^-5<D"C. H«S=Oi:)a:Sc 
«4*7ctfld:. JEB-telJ*— 1- (1 0-0) /i o = OT- 

[0 0 3 0] + 4»Lfc»«*£A*lB 

•^•sir^^^^yiDJs^ico^TBiwr*. as 

1*7CT?I*. »»ffl<Dffi*«2 CK A*il«ffiiJ(7>fiI*<1 O 
Trfe^)CD"e. HftU8 = 1- (20-1 0) / 1 0 = 0^ 
ft*. *2*7C-Ctt. H«S = 1— (40 — 20) / I 
0=-1. O^«f^ 0 S3*5c(DHftUK= 1 - (80- 
50) / 1 0=-2. 0<tfc& o S4*7cO)H<Ha== 1 
— (0-1 O) / I O = 0 <t 
[003 1 ] &±0>J:o\zLX&ftLtzW&imn&tfm 

A* 6 W & «fc 5 l=f&» 2 (ttffl L fc l^$je<Dli«*< A 
*H«*f=2BBH¥«LfcCi:S««r*> HfttflE 
O. 5A<tti*S4xS« 

[003 2] ftte. H4lz^-r>>/^->^^BB»0«fc5 
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[0 0 3 3] ^^^-V^fflSlCjS^r. BMICsfL*:* 

3e««oi*«ai: a)««K*»tar « 4 - 1 1 mriEUSS 

tTf 4z«hT*fc4e «*.I*H3 (b) 75^ (f) Ic^iT 
*#«fi<D*4*7cl=^L^TI*^^f L >^ffigitfT*:^te 
l\, LfcA^T. B3 0) (a) ir^LfcA^li^O^ 
fit. (b) 7iS (f) I^Lfcft»*<D»«a<Dfi» 

ti*> 0 Lt=*5c (c{D^jT'i*m4;*7c) (*, a 

«aa>v**tw-r4iBi=ti«ta-r«ci:i4a«-ca& 
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[0 0 3 5] C OHM-CM** ±&7cG>S(W£¥$*<«:*a> 
te»2 (ttttPiXflSk) t. SfeiJSO. 6 6 7tf&j3iF 

[0 0 3 6] <SJ£«4>*SaE^J(Z«4 vXf ixflf/iK 

5— A*-*:*-) 5 0 OICJ; y ^7- ItSRGBf- 9 

t Lxmnm^^s o i -^a^-t <£>„ 

[0 0 3 7] *jftia*aUS«5 0 1 A*LfcRG 
L= (R + G + B) /3 

fit, *&H3l»fcbSiJ5 0 1 I*. W«L*<* &&fiJr£ 
COHHfiLthcfc y/h* IMS***&M*£*IWtU £BBi 
I(CRGBf-^ £R£J£g&SP5 O 2&tfGfejg®fcB 
SIX 5 O 3<^A2)-r£ 0 L**U WJ£*<BffiLth&_ta>li 
iStlCOlxTI*. =MI£lIii?i(7>RG B^r — £ £R, GfegfciJ 

T0£fej£;^7 7 5 0 4^tb;*J-f £o 
[0 0 3 8] RfejggtBffliS O 2 1*. ^saiimaiiJ^S 
O 1 (Ccfc yA^Lfc^il^^RGB^r— ^^b. 

r =2 5 5 R/ (R + G+B) 

o 

[0 0 3 9] G&&nftUS O 3 1*. ^saH^ttiUaJS 
0 1 J: y A* Lfct»I*© RGB f-* ^ b, 
cfcyGOMg^tHLs ^$Ma'^7504a 

g = 2 5 5G/ (R + G + B) 

Lfctfot, feft/N* ^ 77 5 O 4 rtIcA*®*©*!* 

*J2Wa>II*a>R, GfeJgl*±T0Trfc£o 
[0 0 4 0] «3I«M]iXft&ttff5 0 5 I*. fej£/W 
77 5 0 4^0)feJtT r -^^#RBf &ZklZ&y* *Tx*l 

lisuMt^ k^7A5 o 6 ^Mti>c cco^jan 

^^IJfeJgtX h«A5 0 6 I*. %S!lIi]^%feJgtX h 
«A5 06 a^ *MH**fcSt;* h£^A5 0 6 
b 0 — O =&t* h^AI*. 0 6 l^^-Tcfc 5 

[0041] nai?»ii9HkSu« sosit ? 

77 5 0 4rt<OfeJt5 r — * J=y. R0)feS. G(7)feJg<7> 

«A5 0 6 a±<D : ,±gmm<DR f GO^mztUft & 
£*'b£*5R<DHJH±(D]II£a>7%. R<7)feg. G<7) 
(t\ *SftIffl*jifeJStX hif^AB 0 6 b±oaBH3R 



[00 4 2] CC7)«fc7^tX hV^^fEf&OmZfflGlZ 
•fcyiftBS-r^c El 6© (a) ttfeff/^^7 7 5 0 4 0ft 
S<0«*«3SWlz^LTl*£. A («) OSfffl^*®!! 
*i::»j6u e*<D«»A<*ail*Jfil^a) r = 0, g = 
OCDESRIcfcUE-rS. XI*aSH*-C. CCLTM* r =9 
5, g = 8 8 tthT^&o Sl&WMX&fyibt LtzFl 

1 r *fci*g**o-e&i^Hj*-e* 6 9 mail* 

(b) |:*t J: 5 l:*3»I*tfi« t X h {f7 A 5 0 6 
a _t<D r=95, g = 88 (DfiflBOffilr 1 5 £1)Ulg-L. 

meo (c) (c^-r*5i=*aii**iifejstx 

5O6b05r = 95 ( g = 8 8 <D&H£<Di&lZ 6 9 SinJt 
[0 O 4 3] Stti!ttt&*5 0 8|C|*. «ajL*:l*»S 

hrt^. 7^^>^flJ5 0 7TI*. f£*5 0 8 tp<D<$ 
$kS:(D&®te (Oft, ift, 2 ft, 3 ft, 4fS) 04** 
St. A*ii4KZ>««*: (*»iffi*»J'&£fc;* h?rA 
5 0 6) ta>M0>-7^^>^$fT<i:7o zo~?y=?^tr 

(**Jfi«!l^lltrIH*16«l , 2, 3 4rtfl*!|*«aA<2* 

LtcM&l::ffiitg£tcl*^jg£ga3U *©3FSij&*» 
'J* (*§il®a>i£^) *fctt»/J* (WHS) tttof=»« 

$ 5 0 94 LT£li7D-r^o 

[0 0 4 4] **««icfiit*±*«>»J*!»«Ma* 

(THg^IjiSKDfeJgfcX h^7AT?J&|)©^ nttR&tt 

co c c d *r > - v-tz >-y-cDffisi* e> o * ^fi^cof$SA< 

5 c 

[0 0 4 5] 

y A73 $*ifc73 v-H«*^1$S<7)il« 

[BS0)n«6ien] 

[H1]SI16«1 ( 2^Z/3lC^^v^7 L Afl{^<7)^J& 
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[H21SIJIHH1, 2X1/3 0R?B(7)fctt<Z)A*II«0 103 

m£*tmT'&& 0 1 0 4 

[B3] (a)7*M(f) Slfiffill, 2»l/3(BR?JJ 105 

OfcfttOA^lift^ftaroffJtSW^WWWfiSSIft 5 0 0 

«Lfc1**Jto«*«*HT»**. 5 0 1 

[14] sflE«2at/3icj3it-&H«a»aia)fctf)<D> 502 

^BBj»<o«*^-ria-c**c 503 

[B5] S««4lCff4v^T"A«Jit(D«**-r^P^ 504 

^Blt?**,, 5 0 5 

[0 6] (a) 7b £ (c) Sami-JSttiAAIH* 506 

<D$$m&&&<DmW<DtzlSb<DmT*fo&o 5 0 6 a 

[8F#«>RIH] 5 0 6 b 

ioo BHftA:fc81B 5 07 

1 O 1 RfeJggfcba* 5 0 8 

1 O 2 T^l/^ffflJ 5 0 9 
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